Abstract. The purpose of the article -to carry out the monitoring and evaluation of agricultural land use sustainability in the post-socialist camp countries. Methodology. During the study, the following methods were used: dialectical, abstract and logical, system analysis, index, and graphical comparison. Monitoring and evaluating of the agricultural land use sustainability involves periodic tracking relevant indicators based on available official statistics, central authorities' information, local authorities and carrying out, on the basis of monitoring, the ranking in the postsocialist camp countries by comparing the obtained results with their best values. Monitoring and evaluating of the agricultural land sustainability conducted to monitor the process of sustainable agricultural development goals implementation, problems' identification of regions agricultural land use and their causes, improving the efficiency of administrative decisions of central executive authorities, local authorities and the land market actors. Elements of scientific innovation. Existing methods for determining the integral indicator for comparing the land use sustainability and own method was suggested, by which the relevant calculations and conclusions were made. The proposed methodology ensures the implementation of appropriate objectives and indicators for monitoring the Global Sustainable Development Goals 2016-2030 achievement in Ukraine. Practical significance. The availability of the integral environmental and economic indicators at the macro level is ideal for people who make decisions in terms of consideration of the environmental factors on the country's development. The main goal of an integral indicator for comparing the sustainability of land use development in the regions of Ukraine creating is to ensure the possibility of ranking these regions in order of their total potential decreasing and thus defining "depressed" for providing the state aid to them. Conclusions. According to the given methods, it has been proved that agricultural land use in the countries of the post-socialist camp has a positive dynamics but the sustainability indicators for all indicators have not achieved yet. It has been defined that Estonia, Latvia, and Slovenia got the first three places; and Croatia, Lithuania, and Romania got the last places in the ranking of sustainability of the agricultural land use for the countries of the post-socialist camp. In accordance with settlements for solving the problems in the area of agricultural land use, the state should focus on less developed regions where the environmental situation is difficult, productivity and land return reduced, slowed population growth, and which have an excessive migration.
Introduction
In September 2015, in a framework of 70 th UN General Assembly session in New York, UN Summit for the adoption of the Development Agenda beyond 2015 was held. The summit is seen by the international community as an event of historic significance. Summit's problems covered all aspects of socio-economic development, national competitiveness, environmental and energy security and a global partnership for development, and the volume of thorough preparatory work had no precedent in history. After the summit before the UN Member Countries, facing new challenges identified adapt global goals and their monitoring. In Ukraine, there also has started work on sustainable development goals establishing, for 2016-2030 years, on the relevant targets and indicators for monitoring of the objectives achievement (UNU, 2017) . Vol. 5, No. 1, 2019 Currently, FAO has developed a Global Strategy for agricultural and rural statistics improving (FAO, 2017) , in which various tasks will be implemented, including the task of defining parameters and indicators for food security monitoring (SDG 2), and -the global warming, biofuels, and environment.
The initiative on developing the Global Strategy for improving agricultural and rural statistics was a response to the decline in the quantity and quality of agricultural statistics. The purpose of the Global Strategy is to provide access to national and international statistical systems to obtain baseline data for SDG monitoring. However, the system of indicators is not yet presented by FAO and, therefore, not monitored. In Ukraine, at the official level, there is also no monitoring and evaluation of sustainable agricultural land use in Ukraine's regions.
Methodology and methods
The most authoritative foreign researchers on the sustainable development problems are Donella H. Meadows (2004 ), G. Brundtland (2002 , М. Ashby (2015) , N. Droste (2016) , K. Fiorella (2016) and others. However, these researchers did not conduct the investigations of agricultural land use sustainability in Ukraine.
Domestic scientists offer different approaches to indicators system building for sustainability assessment. The most convenient way, from the viewpoint of the decision-making, is the definition of a single integrated indicator, but in respect to the methodology, it is very difficult to develop this indicator.
Nowadays, about three thousand ecological indicators are developed and used in practice in the world, and more than 2/3 of them are partial ecological indicators. The existence of such a large number of environmental parameters requires their appropriate classification for more targeted and effective use of indexes and indicators in identifying and solving the specific range of environmental challenges.
The availability of the integral environmental and economic indicators at the macro level is ideal for people who make decisions in terms of consideration of the environmental factors on the country's development. The researchers can judge the degree of the stability of the country, ecological development trajectories according to only one such indicator. Therefore, this indicator can be a kind of analogue of GDP, GNP, national income, with the help of which the success of economic development and economic prosperity is often measured. However, at present, there is no universal integral indicator of sustainability.
In the prior studies (Kotykova, 2012) , we presented the results of critical analysis and synthesis of existing approaches and methodologies for regional development assess. In previously defined ones, it should be provided a new method of monitoring and evaluation of the state regional policy implementation (The Method of the State Regional Policy Implementation Monitoring and Evaluation, 2015) . According to the socio-economic development monitoring by 2015, by the list of measure's indicators, specified in the Order of monitoring and evaluation of implementation of the state regional policy (The Procedure of the State Regional Policy Implementation Monitoring and Evaluation, 2015) , the results are monitored in 12 areas: the economic and social cohesion; economic efficiency; investment and innovation development and foreign economic cooperation; the financial self-sufficiency; small and medium enterprises; labour market efficiency; infrastructure development; renewable energy and energy efficiency; accessibility and quality of education services; availability and quality of services in health care; social protection and safety; environmental management and environmental quality.
The rating evaluation is performed by comparing the deviation values of each concrete region of their best values in the respective regions (reporting) period and the corresponding regions ranging from the 1 st to 27 th place. The rating evaluation is based on the parameters relative deviations calculation of each region from maximum and minimum values of such parameters in the other regions, by the formula:
where R j -the sum of ratings of a particular region for each of the indicators, characterized the area of activity; x ij -the value of i-indicator for j-region; x maxithe maximum value of i-indicator; x mini -the minimum value of i-indicator.
The formula's first part is used for indicators' evaluation, which increase is positive (for example, the volume of industrial output per capita), the second part -for indicators' evaluation, which increase has a negative value (for example, the amount of unpaid wages). Determining the arithmetic mean of the rating sum of the particular region by all annual assessment indicators, describing an area of activity, based on a formula:
where R cpj -the arithmetic mean of the rating sum of the particular region by all assessment indicators of an activity area; n -the number of indicators, which are calculated by different directions.
The indicators' calculations determined the integrated grade as the average value of the rating sum of a particular region in all directions by the formula:
where I j -the average value of the rating sum of a particular region in all directions; m -the number of directions, for which the calculation was made. . 5, No. 1, 2019 It should be noted that some of the complex rating evaluation indicators of socio-economic development by 2015, which are published by the Ministry of Regional Development, Construction and Housing and Communal Services of Ukraine (The Socio-Economic Development Monitoring in 2015, 2016) can be considered as partially reflecting the level of agricultural land use sustainability. However, the indicators are scattered in different directions, partly presented in the report and not allow monitoring and making a holistic assessment of the agricultural land use sustainability of Ukraine's regions.
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On the other hand, the Methodology mentioned above is used to determine the effectiveness of the state regional policy implementation. The main purpose of monitoring and evaluating the agricultural land use sustainability of Ukraine's regions is to allow their rankings and determination as "depressed" that require implementation of the appropriate measures for sustainable development goals achievement.
Since the official approved procedure of monitoring and evaluating the sustainability of agricultural land use regions of Ukraine does not exist, we propose to conduct such monitoring on the basis of the methodology substantiated above (FAO, 2017) 
A L g -agricultural land is defined as land systematically used to produce agricultural products; it includes arable land, fallow, permanent crops, hayfields, and pastures. Agricultural lands may be owned, rented, and may be used on a temporary or permanent basis by agricultural enterprises, and individuals; A r L -arable land -land plots that are permanently cultivated and used for agricultural crops including permanent grasses and clean fallow, areas of hothouses and greenhouses. Arable land doesn't include hayfields and pastures ploughed up for full improvement and when they are permanently used under grass fodder crops for hay-mowing and livestock grazing, as well as inter-row spaces in orchards used for sowing. . .� = ⋅ ⋅ R P T , (5) R -rental income on arable land; P -price quintals of grain; T -a term of rental income capitalization (33 years).
Monetary valuation of a hectare of arable land
1.3. Forest area:
Fl -forest land; Tl -the total land area.
1.4.
Inter-regional migration -the difference between the number of arrivals in an area and the number of departures abroad.
1.5. The rate of natural population growth in rural areasthe difference between live births and the number of deaths.
1.6. Average monthly nominal wage in agriculture. Nominal wages -payment to employees in cash and kind for time worked or work done, tariff rates (salaries), bonuses, allowances, and other payments. It includes mandatory deductions from employee salaries, income tax, single social tax, war tax.
1.7. Supply of housing in rural areas:
Hs -the housing stock -a set of premises, including residential buildings, special buildings (dormitories, shelters, homes for elderly and disabled people -adults and children, children's homes, and boarding schools), apartments, office accommodation, other accommodation in buildings suitable for living; Rp -rural population -people living in rural areas.
1.8. Agricultural output per 100 hectares of farmland -production crop and animal productiontotal production volume in physical terms is estimated by dividing the production volume by agricultural land for the reporting year.
1.9. Land return:
Agricultural products (at constant prices) -the value of livestock and crop production.
1.10. Per capita agricultural production. Per capita crop and animal production is estimated by dividing the production volume by the average annual number of present population for the reporting year.
1.11. Polluted water into surface waters -the volume of allowable emission of non-treated and contaminated waste (industrial and municipal) discharged into surface waters.
Emissions of harmful substances into the atmosphere per 1 km
2 -air emissions, total and carbon dioxide emissions.
1.13. The wastes generation per 1 km 2 . Waste -any substance, materials made as a result of the production or consumption, as well as goods (products) that wholly or partially lost their consumer properties and have no further use for the place of their creation and from which the owner should get rid of by recycling or removal.
Data and estimation procedures
Monitoring and evaluation of the agricultural land use sustainability involve periodic tracking of relevant indicators based on available official statistics, information of central authorities, local authorities and, Vol. 5, No. 1, 2019 on the basis of monitoring, carrying out the ranking of Ukrainian regions by comparing the obtained results with their best values. Monitoring and evaluation of the agricultural land sustainability are conducted to monitor the process of sustainable agricultural development goals implementation, problems' identification of regions agricultural land use and their causes, improving the efficiency of administrative decisions of central executive authorities, local authorities and the land market actors.
Given the goals and objectives of monitoring, we can identify four stages of monitoring and evaluating the agricultural land use sustainability (Figure 1) .
At the first stage, in order to determine the list of relevant indicators, it's necessary: to justify the assessment criteria (which information should be available for simple calculations, there should be a few, but they must describe, as much as possible, the development of land areas); to develop such methodology for calculating the integral index that organizing by different methods did not significantly affect the position in the ranking. In addition, it should be quite simple and clear, and partial indicators, obtained during the calculation of integrated indicators, should not be just relative ratios but have economic content.
Since, as noted above, the indicator system should reflect the level of achievement of global Sustainable Development Goals 2015-2030, and then to the partial list of criteria, in our view, should include the following parameters (Figure 2) : growth class or monetary evaluation of soil per hectare of farmland; the share of arable land in the farmland; forested area; the volume of agricultural production per 100 hectares of farmland; land return; the volume of polluted water in water surface; emissions of harmful substances into the air; formation of toxic industrial waste; the volume of agricultural production per capita; interregional migration; natural population growth in rural areas; average nominal wages; provision of housing.
As an integral indicator of the land use sustainability in Ukraine (at the macro-and meso-levels) according to the analogue to the green GDP, we propose to calculate the indicator of the gross agricultural production per capita taking into account the economic losses from soil pollution and other forms of anthropogenic influence:
However, despite the fact that in Ukraine the population tends to decrease, to apply the indicator to keep track of the dynamics of the land use sustainability is incorrect because with other conditions remaining the same, or even with some deterioration in their values, the decrease in population will lead to the increased values of the land use sustainability, which denies the essential meaning of the sustainability. Therefore, the integrator should be used as the basic integral indicator of the land use sustainability and for comparisons at the regional level. For the assessment of the changes in the land use sustainability over time, formula 2 can be used:
It is clear that the area of the agricultural land, as well as the population, may be reduced; however, if such changes are the results of the anthropogenic impact, the consequences of this will be reflected in the formula through economic losses (EB). Other reasons for the withdrawal of agricultural lands from circulation have positive environmental or social consequences (e.g., for the establishment of the protected area) and, therefore, they do not distort the results of calculation of the indicator.
Another situation can happen when the agricultural land area will be expanded. However: firstly, for Ukraine, considering the indicators of agricultural land development, it is impossible at least in significant quantities; secondly, in this case, the indicator CP 3 will be decreased (with other conditions remaining the same). Positive changes in most regions are found in two partial indicators: the land return (a negative trend is noted in the AR of Crimea, Donetsk, Zakarpattia, and Lviv regions) and the volume of polluted water into surface waters (a negative trend is noted in the AR of Crimea and Sumy region).
The dynamics study of the specified indicators shows the improvements in all regions according to six partial indicators: monetary evaluation of farmland per hectare (the largest increase is found in the Cherkasy region and the lowest one -in the Chernihiv region); average nominal wages (the largest gain is set in the Kyiv region and the lowest -in the Odesa region); the volume of agricultural production per 100 hectares of farmland (the largest increase . 5, No. 1, 2019 is found in the Cherkasy region and the lowestin the Luhansk region); the volume of agricultural production per person (the largest increase is found in the Cherkasy region and the lowestin the Donetsk region); supply of housing (the largest increase is found in the Kyiv region and the lowestin the Mykolaiv region); natural population growth in rural areas (the largest increase is found in the Odesa region and the least -in the Ivano-Frankivsk region). Negative changes in most regions are found in four partial indicators: the share of arable land in the area of farmland (positive changes took place in Luhansk, Kherson, and Chernivtsi regions; the indicator value did not change in Kyiv and Zaporizhzhia regions); forested areas (positive changes took place in the AR of Crimea, Kyiv and Ivano-Frankivsk regions, and the indicator value did not change in Dnipropetrovsk, Donetsk, Odesa, and Kherson regions); emissions of harmful substances into the air (positive changes took place in Volyn, Dnipropetrovsk, Donetsk, Zaporizhzhia, and Sumy regions); formation of toxic industrial waste (positive changes took place in Zaporizhzhia and Sumy regions).
In terms of inter-regional migration, the positive trend observed in Vinnytsia, Volyn, Zhytomyr, Zakarpattia, IvanoFrankivsk, Kyiv, Kirovohrad, Lviv, Odesa, Rivne, Sumy, Ternopil, Kherson, Khmelnytskyi, and Chernivtsi regions.
Among post-socialist countries, Ukraine according to the indicator of sustainability ranks the first place according to the indicator calculated by the first method and the third place according to the indicator calculated by the second method (Figure 3) .
Ranking of the regions in terms of the share of arable land in the farmland testifies positive changes in the ranking of Volyn, Dnipropetrovsk, Zhytomyr, Ivano-Frankivsk, Odesa, Poltava, and Rivne regions. The positions in the indicator ranking of Luhansk and Chernivtsi regions significantly reduced (Table 4 -5) .
By the indicator of monetary farmland evaluation improved the position in the ranking of Mykolaiv, Poltava, and Ternopil regions, and deteriorated -in Zakarpattia, Rivne, Khmelnytskyi, and Kherson regions.
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In terms of natural population growth in rural areas, the most of the regions worsened their position in the ranking, the highest and lowest ranking, increased and reduced by five positions respectively in Volyn and Khmelnytskyi regions.
The biggest difference in the change of rating positions held in terms of average nominal wages. By 18 points dropped Zaporizhzhia and Odesa regions ranking, by 13 points increased Khmelnytskyi region ranking. Positions of Zakarpattia, Rivne, Ternopil, and Chernivtsi regions remained unchanged.
According to the rating of the housing supply, the position of the Mykolaiv region has increased significantly and the positions of Zhytomyr, Odesa, Sumy, and Chernihiv regions reduced a little. . 5, No. 1, 2019 Vol . 5, No. 1, 2019 5. Conclusions 1. The proposed methodology is developed to rank the stability of the agricultural land use and includes the set of the most important partial criteria.
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2. It is found that at the present time, there are many models of the indicators systems, the common element of which is the availability of simple, linking indicators and indicators that point to the distance to the target. However, the anticipated indicators are largely of the controversial nature and they have not received general recognition in the world.
3. The expediency is proved and two methodological approaches for the agricultural land use stability assessment have been made up: the construction of the aggregate indicator, with the help of which it is possible to judge the degree of the land use sustainability at the macro level; the construction of the integral indicator to compare the countries' land use sustainability.
4. The method for determining the aggregate indicator has been developed and the method for determining the integral indicator of the agricultural land use sustainability that takes into account environmental, economic and social aspects of the process and its characteristics in the countries of the post-socialist camp has been improved.
5. According to the given methods, it has been proved that agricultural land use in the countries of the post-socialist camp has a positive dynamics, but the sustainability indicators for all indicators have not achieved yet.
6. In accordance with settlements for solving the problems in the area of agricultural land use, the state should focus on less developed regions where environmental situation is difficult (Crimea, Dnipropetrovsk, Donetsk, Ivano-Frankivsk, and Luhansk regions), productivity (Crimea, Zaporizhzhia, Luhansk, Zakarpattia, and Kyiv regions) and land return (Crimea, Zaporizhzhia, Luhansk, and Kherson regions) reduced, slowed population growth (Poltava, Sumy, Khmelnytskyi, Cherkasy, and Chernihiv regions) and have an excessive migration (Zakarpattia, Kirovohrad, Luhansk, and Kherson regions). 
